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almost absolute helplessness. We had learned to 
diagnosticate the disease in its early stages by the 
microscopic examination of the sputum through the 
presence of the bacillus tuberculosis, but we felt that 
when we had established the presence of the dread 
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physicians. It still holds its place for diagnostic 
purposes, for the febrile reaction following its in- 
jection is a certain sign that tuberculosis is some- 
where present in the body. We now know what 
tuberculin is and how it is pre|>ared. Upon the sur- 
face of veal bouillon containjngglycerin and peptone 
a pure culture of the bacillus tuberculosis is floated 
and cuhivatedat 38° Centigrade. After six to eight 
weeks a pellicle will have covered the surface and 
sunk to the bottom of the vessel. The fluid is then 
sterilized by heat, filtered through a Pasteur filter 
and evaporated to one-tenth its volume. This is the 
crude tuberculin such as was formerly used. Now 
this crude liquid is precipitated with alcohol, washed, 
and dissolved in water. 

Feeling that there was an element of truth in the 
statements of Koch that tuberculin cures consump- 
tion, and that the ill effects resulting from its use 
must be due to some extraneous foreign elements, 
several investigators have attempted to purify it and 
have used what they supposed to be a purified tuber- 
culin under various names. The most prominent of 
these preparations is that of Klebs, which he terms 
"antiphthisin." Unfortunately the claims made by 
Klebs have not been confirmed by experience. Tru- 
deau has clearly proved that antiphthisin is merely a 
very dilute tuberculin. We will see during the course 
of these remarks that Trudeau was quite correct 
when he stated that Klebs erred in affirming that 
tuberculin inhibited the growth of the tuberculosis 
bacillus, for he showed that it is the acid that de- 
velops in the cullure-tluid which acts as a preventive 
of further growth. I can confirm Trudeau's state- 



ments, for in equal parts of tuberculin and vea) 
bouillon which has been made alkalin, the tubercle 
bacillus grows as freely as in the plain veal bouillon. 
Clinical observations have been as adverse to the 
claims of Klebs as have been laboratory experiments. 

In 1890 Behring enunciated the doctrine of the 
antitoxic substances which develop in the animal or- 
ganism from the bacterial toxins, and this led to the 
introduction of the antitoxin of diphtheria into gen- 
eral medical practice. Inspiteof occasional adverse 
criticism and an occasional death due directly to the 
remedy, it has proved its value in the treatment of 
diphtheria beyond a doubt, and thousands of lives 
are yearly saved that would otherwise undoubtedly 
have been lost. 

Stimulated by these excellent results, numerous 
investigators have attacked tuberculosis in a similar 
manner and have probably met with some success. 
This is true of Paquin in our country and Maragliano 
in Italy. Their method of procedure is to inject 
gradually increasing quantities of tuberculin hypo- 
dermically into a horse until the animal becomes 
immune to such large injections. The blood is then 
drawn from the jugular vein into a sterile flask, al- 
lowed to coagulate in a cool place, and the sterile 
serum is drawn off for use as the antitoxin. It will 
require a long observation of results by many clin- 
icians before we will be able to arrive at a knowledge 
of just how much may be accomplished by this serum. 
But even if it should be finally proved that an anti- 
Oiberculin develops in animals so treated, its use as a 
curative agent in man is attended by several obstacles 
and dangers. In the first place, the quantity of tuber- 



culin used, and hence the ([uanlity of ant i tuberculin 
developed, is so infinitesinul that when dissolved in 
the blood and plasma of the animal it is present in 
such minute proportions that the numeral would be 
far removed from the decimal point in its repre- 
sentation in figures. In the second place, the anti- 
tuberculin elaborated in the blood must be adminis- 
tered dissolved in the serum of the animal. We 
know from several deaths which have immediately fol- 
lowed the administration of the diphtheria antitoxin 
that this is by no means an indifferent substance 
which may be administered in unlimited cjuantities. 
We know thai in the animal body the antitoxin de- 
velops in some manner from the toxin ; if, we were 
able to discover the process it is clear that we might 
be able in our laboratories to imitate the method 
and so produce the sought-for remedy in unlimited 
quantities and free from deleterious admixture. Un- 
til now no satisfactory theory has been established, 
and no indication has been given of the lines upon 
which to proceed. 

With regard to tuberculosis, however, it seems to 
me that the course to pursue has long been before 
the medical profession even though we have been 
unable to read what Nature has written for us in her 
hieroglyphics. The theory which lies at the foundation 
of the therapeutic measures about to be described is 
even more important than the results themselves, for 
if it should be found to be correct, it will be an addi- 
tion to our biologic knowledge of the greatest scien- 
tific importance. This theory was thought out early 
in October, 1895, and the various modes by which 
it might practically be a|)plied were clear before a 



single step was taken. In other words, the theory 
was not evolved from the thera[)eutic results, but the 
methodoftreaiment was a conse(|uence of the biologic 
]iro]JosLtion. 'i'he therapeutic success may therefore 
be looked upon as a verified prediction, and hence 
has far greater evidential value than it otherwise 
could have. The treatment of jiatients by the new 
method was very cautiously begun on October Z2, 
1895, and as the results warranted, the doses were 
gradually increased until after a few months efficient 
quantities were administered. I am pleased to be 
able to say that to my knowledge no patient has been 
injured by the use of the remedy. 

In 1864 Spencer Wells performed laparotomy, in 
conseijuence of an erroneous diagnosis, upon a pa- 
tient suffering from tuberculous peritonitis. Contrary 
to all expectations, the patient recovered. Numerous 
cases have since been reported in which the same 
favorable results occurred ; indeed, the peritoneum 
which was observed at the operation to be studded 
with tubercles has been found years after, at a second 
operation, to be smooth and free from all tuberculous 
deposits. Distant tuberculosis has also been observed 
to disappear after laparotomy upon a tuberculous 
peritoneum. It appears most probable that in these 
cases the entrance of air into the peritoneal cavity 
must have been the important factor ; that an oxida- 
tion of the tuberculin present in the effusion was 
thus brought about and that it was this oxytuberculin 
which effected the cure both of the local and of the 
general tuberculosis. It certainly seems a very prob- 
able hypothesis that it is by oxidation that the toxin 
is changed into antitoxin in the animal body, for 



Jf^ 



there is no process of the economy so universal as 
oxidation. The first and most evident result of the 
introduction of a toxin is fever, with increased oxida- 
tion as if Nature was striving with all her power to 
change by this process the poisonous substance into 
its antidote 

Acting upon this hyi>othesis the problem of finding 
a method of oxidizing the toxin without completely 
destroying it presented itself, and various methods of 
accomplishing this result were investigated. I will not 
weary you with a description of the different forms 
of experiment which were attempted, nor of the steps 
which were taken until the method was finally per- 
fected, but shall describe in as detailed a manner as I 
can the mode in which oxytuberculin in now manufac- 
tured. I found very soon in the course of my experi- 
ments that the peroxidof hydrogen was the substance 
for which I was seeking, and that it is a powerful 
oxidizer but not so destructive as is generally sup- 
posed. When I added it to tuberculin at a low 
temperature and injected the latter into a tuberculous 
patient or animal even after the mixture had stood 
for .some time it produced the same reaction as if 
pure tuberculin had been used. I found that in order 
to avoid such reaction it was necessary to heat the 
mixture for at least ninety-six hours. I have lately 
found it wise to lengthen the period of heating even 
more, and now I sterilize it for i ao hours, obtaining 
better results than formerly. I formerly used the 
tuberculin prepared by Koch in Berlin, but have been 
able to obtain still better results with one of my own 
growth, made by the development of a highly viru- 
lent bacillus of tuberculosis upon veal bouillon con- 



laining four jHir cent, of glycerin, one |ier cent, of 
peptone, and one-half ])cr rent, of chlorid of sodium, 
to every liter of which, when neutralized, 3 c.c. ofa 
normal solution of carl)onate of sodium is added. In 
this culture- fluid the germ has developed with grad- 
ually increasing rapidity so that whereas ordinarilly 
it takes six weeks for the culture-fluid to lie com- 
pletely covered by the growth, this now occurs in my 
laboratory in lcs.s than three weeks. Injected into 
guinea-pigs it kills many of them in less than three 
weeks, the organs lieingovcrwhelmed with tuberculous 
nodules. 

After the germ has fully grown so that the tuber- 
culous scum which flails on the surface begins to sink, 
the flask is sterilized by heat for two hours, and the 
contents are filtered. This is the tul>erculin I use. 
A measured quantity is put into a stone jug and one- 
tenth the ([uantity of a ten- volume solution of peroxid 
of hydrogen is added, and the jug is stoppered with 
cotton and put into a sterilizer at too" C. Every 
twelve hours the same quantity of peroxid of hydrogen 
is added until the process has been repeated the 
tenth time, so that, in all, the quantity of solution 
of peroxid of hydrogen added shall e<iual the quantity 
of tuberculin used. This is then heated to 100° C, 
for twelve hours longer, and at the end of that, time 
(i2o hours in all) it is found still to contain free 
peroxid of hydrogen, is highly acid, and is decidedly 
darker than was the original tulicrculin. It is made 
alkalin with caustic soda and reheated to drive off 
the excess of ]>eroxid of hydrogen. Five per cent. 
of Iroric acid is added to kee|) it from decomposing. 
It is filtered into sterile vessels and is ready for tise. 



It now does not contain a trace of the peroxid of 
hydrogen, which has all been changed to water. 

Theoretical objections have been made to the 
process by some who claim that the peroxid of 
hydrogen must rapidly be destroyed by the organic 
substances present in the liquid. It is very easy to 
prove that this supposition is incorrect, for at any 
stage of the process up to the final addition of the 
alkali free peroxid of hydrogen may be found by the 
usual cheniic tests, such as the blue color which 
develops with the iodid of starch, and the pretty re- 
action with a mixture of bichromate of potash and 
sulphuric acid, in which the free peroxid of hydrogen 
causes a beautiful blue color to develop. 

The greatest possible care is necessary in the prep- 
aration of this oxytuberculin, for if any appreciable 
quantity should escaiie oxidation fatal tuberculin 
poisoning might result from the large nuantities which 
must be administered. It should be carefully tested, 
first on animals and then on patients. This oxy tuber- 
culin, after it has been thus carefully prepared and 
tested, is injected hypodcrmically into any part of 
the body. I prefer the back and inject the remedy 
well under the skin. The most scrupulous care must 
be taken. If the lymph should be in the least clouded, 
or any other condition be present that would suggest 
infection, it should be steriliKed by heat for at least 
fifteen minutes. Ordinary syringes should not be 
used, but such as are employed with antitoxin. I 
have made many thousand siLch injections without 
causing the formation of a single abscess or even an 
induration of the skin. The li(|uid causes no greater 
local disturbance than any indifferent fluid would 



produce. There is no reddening of the skin or other 
sign of localized inftammation. In a few minutes 
the fluid injected is absorbed and the patient suffers 
no further inconvenience except sometimes a little 
smarting at the site of injection. There is no rise ol 
temperature, or any other unpleasant constitutional 
effect. Within a few days the cough and expecti 
tion diminish, and the most striking effect is the 
rapid improvement in the a])pearancc of the iiatient. 
His eyes become bright and his color changes from 
the gray hue of tul)erculosis to one more nearly 
sembling that of health. The ajipetite rapidly 
turns, and with it a feeling of vigor which is most 
pleasing to the patient and to the physician. This 
is especially evident in the very early cases in which 
there is little or no fever. In cases in which onl; 
slight fever is present the higher temperature 
diminishes and in many instances becomes en 
normal. At the same time the infiltration of the 
lung gradually disappears, so that a most careful 
examination fails to reveal any deviation whatsoever 
from the normal after the treatment is completed, 
The tubercle bacilli in the sputum may rapidly dimin 
ish in number and finally disapjiear altogether, as 
have found in a number of cases. 

Every physician has seen patients with tuberculosis 
recover, but it has never before been my good for- 
tune to witness such rapid changes as have taken 
place in several that had been examined by other 
physicians both before and during Ihe treatment. 
The patients that have recovered have thus far re- 
tnained well. If any test of the method should be 
made by other members of the profession I would 



earnestly request that provisionally only early cases 
of the disease be treated, in which there is no de- 
velopment of cavities in the lung, in which fever is 
slight, and in patients in whom the constitutional 
condition is such that a return to health may reason- 
ably be expected. 

One of the most striking demonstrations of the 
value of the remedy occurred in a case of tuberculosis 
of the hand. A physician infected the dorsum of 
his right hand, and an ulceration develo[>ed which 
microscopic examination showed to he tuberculous. 
It was treated in the usual manner, and without 
beneficial result, so that the surgeon was about to 
make an extensive excision which was to be followed 
by skin grafting. Instead, local applications of the 
oxytuberculin were made and very rapid healing took 
place, leaving behind the same kind of scar as would 
have resulted from a non-infected ulcer. As a con- 
firmation of this observation I show you here a dog 
that was vaccinated upon the back in a large number 
of places with a virulent pure culture of tubercle 
bacilli. Afier a short time, numerous tuberculous 
ulcers developed, in the pus of which the bacilli of 
tuberculosis were demonstrated. A section made by 
Dr. Rixford showed bacilli in the tissues. The dog 
was then chloroformed and a piece of the skin with 
the tuberculous ulcers was removed. The dog was 
then treated daily with hypodermic injections of 
oxytuberculin. The ulcers rapidly healed, and you 
now see the animal with the scar resulting from the 
removal of jiart of the tuberculous skin but with no 
sign of the disease with which he was Inoculated. I 
will say that since the injections of oxytuberculin 



the dog that was ailing, feeble, and without desire 
for food, has become bright, strong, and vigorous, 
and has developed a voracious appetite. 

The patients that have been treated by me with 
the oxy tuberculin, those who came in the very early- 
stage of the disease, before cavities were present, 
have been rapidly cured. By cure I mean a com- 
plete cessation of cough and disapj^earance of all 
symptoms of disease on the part of the patient, to- 
gether with the return of a normal condition of the 
lung, as shown by physical examination. Above alt, 
do I demand in these cases that the tubercle bacilli 
shall no longer be found in the sputum. Patients 
in whom the disease was moderately advanced have 
likewise rapidly improved, and some have entirely 
recovered. Of the very advanced cases, many have 
shown marked improvement, and many patients that 
I have declined to treat as being too far advanced 
but who pleaded so hard for the treatment that 1 
could not refuse, have surprised me by the wonder- 
ful improvement they have shown. Some in the last 
stages of the disease who presented themselves with 
high fever, and who were cyanotic and gasping, have 
died. No treatment could be expected to benefit 
such patients. Of course they throw a cloud upon 
the statistics for they must honestly be reported with 
the more favorable ones. I shall therefore present 
to you all of the cases I have treated with oxytuber- 
culin, but request you not to judge of the treatment 
by the advanced cases, for which I make no claim, 
whatsoever. 

In order to systematize our observations 1 will 
divide the cases into four sets depending upon the 
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stage of the disease. In the first stage we find infil- 
tration of the lungs, with more or less pallor, loss of 
weight, and cough, and with sputum containing 
tubercle bacilli. The bacilli may be absent at re- 
peated examinations and yet finally be found. In 
the second stage there is extensive infiltration of the 
lungs, with hectic fever, emaciation, and a large 
quantity of sputum containing the bacilli, but no 
cavities. In the third stage there are cavities, but 
still a fair degree of vigor. There is no dyspnea 
when the patient is quiet, but marked shortness of 
breath on exertion. In the fourth stage there are 
large cavities, with the usual signs of advanced con- 
sumption, and the dyspnea is very decided even 
when the patient is sitting or lying down. 

Many of the patients here presented in person and 
represented in the accompanying table have been 
seen by other physicians before and during the treat- 
ment. My colleagues have confirmed my observa- 
tions, and I am certain that they will agree ihat I 
have not erred in making my reports too favorable. 
It has been my purpose to be as skeptical as possible 
and I have striven to make the showing rather less 
favorable than too much so. I find that the patients 
that had been treated with oxytuberculin insuffici- 
ently oxidized did not give the same results as those 
treated with the newer preparation, and therefore 
have tabulated the cases separately. 

Clinical observation having thus shown the very 
marked effect of oxy tuberculin, it remains for us to 
establish in what manner this cure is effected. There 
are two methods by which the body may rid itself of 
an invading micro-organism ; the one is by the en- 



fecblemcnt of (he germ, and the other is by the in- 
vigoratioii of the body so that it becomes sufficiently 
potent to c^>c\ the invader. We know that we are 
all constantly taking the bacillus of tuberculosis into 
our bodies. It has been shown by I^omis at /'osi- 
moiltm examinations of healthy individuals who have 
died from accident that many have tiiliercle bacilli 
stored up in the bronchial glands, out of harm's way 
but alive and able to infect gitinca-pigswhen injected 
into them. Afiain, we constantly observe that tuber- 
culosis de\eloi>s when the patient becomes physically 
depressed, when the vital forces are at low ebb. On 
the other hand, innumerable |>aticnts with consum|)- 
tion recover under the influence of favorable hygienic 
conditions. The antitoxins of the infectious diseases 
probably act in a somewhat similar manner, for ex- 
periment has proved that they neutralize the per- 
nicious toxins which are formed by the germs and 
which enfeeble the l)ody by their poisonous influence. 
Upon the germs themselves they have little influence, 
for we know that pathogenic organisms flourish in the 
very serum which is used to antagonize Iheir effect 
upon the l>ody. How is it with oxytubcrculin? It 
will lie my privilege to prove to you that oxytubcr- 
culin directly prevents the growth of the bacillus of 
tuberculosis; that its action is specific upon that 
germ and that it is not due to a general antiseptic 
effect. It we take veal bouillon containing 4 per 
cent, of glycerin, i percent, of peptone, and ij^ 
per cent, of salt, and add to every 1000 c.c. thereof, 
when neutralized to litmus, 3 c.c. of a normal solu- 
tion of carbonate of soda, we will find thai the ba- 
cillus tuberculosis will grow vigorously upon it. If 
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^e mix this veal bouillon with ec|ual parts of tuber- 
culin, made similarly alkalin, the germ will flourish 
just the same, but if we use oxytuberculin made from 
the same tuberculin rendered alkalin to the same 
degree, the bacillus of tuberculosis will not grow. 
In other words, the oxytuberculin inhibits in the 
culture-tube the growth of the germ of tuberculosis 
just as it cures the consumption in the patient. Not 
pnly can this be proved by the simple culture experi- 
ihent, but the strength of the oxytuberculin can most 
accurately be gauged by the same process. If to our 
standard alkalin -glycerin -veal -bouillon we add oxy- 
tuberculin in varying proijortions, it will be a simple 
matter to find the weakest dilution of the oxytuber- 
culin in which the growth of the liacillus will be in- 
hibited, and thus it may be standardized In a simdar 
manner any oxytuberculin may be standardised, so 
that when we use it we may know accurately how 
potent the remedy is which we are employing buch a 
method of estimating the strength of a preparation is 
infinitely superior to that of judging it from its effect 
upon more or less resistant animals 

From the very beginning of the experiments it 
was my purpose to discover some nieins of knowing 
how long I should continue the oxidition in order 
that all of the tuberculin should be changed to oxy- 
tuberculin, and none of the latter be destroyed. 
There was no chemical test known, ^nd all of my 
efforts to find one were in vain. I was therefore 
compelled to make use of the reaction of tuberculous 
guinea-pigs to find the point whennoeffectivetuber- 
culin could be found. It is clear that a certain 
amount of the tuberculin might be present but 
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Ill-Ill rail /(xl in its t'il'ivis t>v the oxytubercuHn. 
I'luier such tiniimstames we would get no delfte- 
rious tul>cri'ulin inllucnce, but still not the best [>os< 
sible ovyiuU-iMilin action. In the manufacture of 
ihc oxytuUTculin 1 had L^r.uhially begun to lengthen 
the time during whiih I heated the tuberculin with 
the |ii'ro\id of hydroijen, and finally decided u]K>n 
the niethoil of slerili/iiij; for four daj-s. Oxytuber- 
ciiliii so jireiaKxt jpive excellent results and no reac- 
tions until I h;i|>|ien«l to use large doses (40 c,c.) 
in the i:isc of .1 highly sensitive hospital patient. A 
slight rise of lemiierature occurred that made me feel 
th:tt :)11 of the tuU'rculin had not been converted. 
.\lHiut this time I h.id distovcred the inhibitory in- 
Ihionce of the o\ytul)en-ulin, and I immediately con- 
cluded that this inllucnce would teach me what was 
the liest length of lime to continue the oxidation. I 
reasoned that if my theory was a correct one, as I 
continual the oxidation, (his inhibitory power must 
gra<lua1ly increase until the maximum is reached, and 
as the ovytulierculin produced is gradually destroyed 
liy further oxidation, from this point on there must 
he a gradual decline of this inhibitory power. Such, 
indeed, was ihe result obtained, I sterilized tuber- 
culin with [leroxid of hydrojjen for 176 hours, add- 
ing the peroxid every twelve hours and removing 
portions of the lymph fur comparison at 96, lao, 144, 
and 15C) hours. The final oxyluberculin which had 
been sterili>^ed 176 hours contained but fifty-three 
percent, of the ijuantity that was present in that 
stcrili/cti only ninety-six hours, and in order to make 
a fair comparison, after free peroxid in all the prep- 
arations was removed by rendering them alkalin and 



heating, all were dihttctl to the same proportion 
with distilled water, the quantity added dejiendinp 
iilK>n the degree to which it had l)ccn diluted in the 
process of prcjxiration liy addition of |>ero\id of 
hydrogen, which, of course, had become changed to 
water. All of the preparations were then iieutrali/ed 
and three-tenths of one ]>cr cent, of normal carbon- 
ate of soda added. Kach of the oxytidicrrnlins 
was niixe<i with an ei]nal (iiiantily of standard veal 
bouillon and inoculated with a pure culture of the 
bacillus tulierculosis. As a control, standard veal 
bouillon was mixed with an equal quantity of water 
to which three-tenths of one per cent, of normal 
carbonate of soda was added and was likewise inor 
ulated with the same germ. There was ra])id growth 
in the veal botiihon, less in the gfi-hour ovytulwr 
culin, and hardly any in the 120-hour o\ytul)cr- 
culin, which, you will remember, had been diluted 
with water and veal bouillon to only 2(>'-^ pcr<ont. 
In the 144-hour oxytuherculin growth increased, 
was greater in the is6-hour preparation, nn<l in that 
sterilised 176 hours was almost as great as in ihc 
veal bouillon. This simjile experiment not only 
confirmed our previous culture-tests, hut likewise 
taught that at least 120 hours and less than 1.14 
hours are necessary to obtain the best ri'sulls. In 
point of fact, as soon as I licgan lo use oxytnher 
culin so prepared upon my [wilienls imuiediale and 
striking results occurred such as I had not wilnessci! 
before. I shall now narrow the range siill more by 
tests of oxytuberculins healed for different jierioils 
between 120 and 144 hours, i have done this in 
part with another sample of oxytuberculin which was 
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made. All of the veal bouillon and all of the 144- 
hour oxytuberculin flasks showed vigorous growlh 
and none of the 134-hour oxytuberculin flasks. 

Provisional experiments made with cultures of 
staphylococcus, micrococcus urese, bacillus typhosus, 
and bacillus diphtheriie have given results analogous 
to those obtained with the bacillus tuberculosis. 
Cultures of these germs were sterilized and filtered 
in the same manner and were oxidized similarly with 
the peroxid of hydrogen for various periods and 
then treated in the same manner. They were like- 
wise mixed with veal bouillon and inoculated with 
the respective germs, as was a control wilh veal 
bouillon. In all of them a complete suppression of 
the growth of the micro-organism occurred, but the 
length of time that oxidation was necessary to pro- 
duce this result differed with different germs. The 
presence of the inhibitory action of the oxytoxin 
upon growth of the germ in four cases, in addition 
to that observed, proves the universality of the law 
and permits us to reason from analogy that not only 
will all of these diseases yield to oxytoxic treatment, 
but that this must be true of every disea,se the germ 
of which we can cultivate. 

I will now call your attention to the tables which 
show the effect of the oxytoxins of the various germs. 



As my attention had been directed to the faint pos- 
sibility that the inhibitory influence might be due to 
the reaction of j)eroxid of hydrogen on veal bouillon, 
I treated that liquid with the oxidizer in the same 
manner as the cultures, sterilizing for 130 hours, 
and found that it had no effect whatsoever in any 
case. 





Micrococcus UHt 


E. 






Hours of growth. 




of 


S 




i 


5 
Growth 
No growth 

Growth 


a 




? 

No growth 
NoErowlh 

Growth. 


Growlli. 
No growth. 
No growth. 
NoETOwth. 
No growth. 

Growth. 


G wh 




No growth 








No growth 
Growth 


VealbouiUon.... 


TVPHOIB. 


Hours 


Hours of growth. 


of 
oxidation. 


3 




s. 


5 


£ 




Growth. 
Growth. 
Growth. 
Growth. 


Growth. 
Growth. 
Growth. 
Growth. 
Nogrowth. 
Growth, 


Growth. 
Growth. 
Growth. 
Growth. 
Nogrowlh. 
Growth, 




















^b^moa.... 


Gro 


th. 





Hours 




Hours o 


K.o«lh. 




of 
(ixidaliuii. 


S 


i 


? 
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Growlli. 

NoK"™th. 
No croiith. 

Gruwih. 

Growth. 


Growl h. 
VoKrowth. 

Vo^o«th! 
Growlh. 
Growth. 


Growlh. 
No Eirowlh 
Noijrowth. 
No trrOHih. 

Growlh. 

Growth. 


Growlh 




NoKrowlh. 

No growth. 

SliKhl. 








Veal bouillon.... 
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Hours 




Hour, of 


growth. 
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Growlli. 

Growlli. 

Growth! 

Nogrowlh, 


Growth. 
Growth. 
Growth. 
Growth. 
No crowth. 


cl^wSh! 
No Krowth, 




















Veal bouillon.... 





All of these tests show conclusively that the oxy- 
tuberciilin inhibits the growth of the bacillus of 
tuberculosis. That this is a s|>ecilic effect and not 
due to a general antiseptic action is proved by the 
facilily with which other germs develop in the fluid. 
From all of the statements made, I believe that I have 
proved beyond reasonable doubt that consumption 
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Bacilli. 
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No. 
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5- 
6. 

1: 

9. 


E. G. 
W. M. 

N. R. 

E, S. 

Father S. 

V. C 

C. V. 

T. L. 

R. W. R.' 


>S8 

9' 
99 

36 


Large. 

Laree. 
Mo3- 

found. 
Mod- 


Noie>. 
Hardly 

None. 
None, 

None! 
None. 


' 



• Spulum aol examined until (through ovei^ghl) the patien 
een treated one month. 
' Bacilli found by former physician who sen! the patient to 



Third Stage. 
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G. Ph. 
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D. H. 
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